Red dragon fruit is one of the popular fruits that have been widely used both for consumption and food coloring. The red dragon fruit peel and flesh contain various antioxidant compounds that can be used as pharmaceutics and nutraceuticals. The objective of this study was to determine the effect of various extract preparations of the peel and the flesh of red dragon fruit on the viability of normal human fibroblasts. Seven conditions of peel and flesh extracts were prepared as follows, i.e. dried peel ethanolic extract, fresh blended peel ethanolic extract, dried flesh, fresh blended flesh ethanolic extract, blended fresh flesh, filtrate of pressed flesh, and pomace of pressed flesh. Each sample preparation was tested for its effect on the viability of normal human fibroblasts using MTT assay. Results showed that dried peel ethanolic extract reduce cell viability. Red dragon fruit flesh extracts caused no significant effect on the fibroblast viability. In conclusion, the fruit flesh extracts are relatively safer to normal cells than the peel extracts. IC 50 value of the ethanolic extract of dried peel was 55.38±3.85 µg/mL, while the IC 50 value of various types of flesh extract were more than 500 µg/mL.
INTRODUCTION
Red dragon fruit (Hylocereus polyrhizus) is one of the popular fruits that grow in the tropical and the sub-tropical regions. In Indonesia, the plant is cultivated in various conditions, such as in coastal areas and in the highlands. The peel and flesh parts of red dragon fruit have been known to have antioxidant properties due to its phenolic, flavonoids, ascorbic acid and betacyanin contents (Nurliyana et al., 2010; Luo et al., 2014) . Many people have used this fruit, both as food and as food coloring. Furthermore, this fruit has also the potential to be developed as a nutraceutical supplement.
Some researchers have analyzed the benefits of red dragon fruit, both the flesh and the peel. The fruit flesh has been reported to be used for the treatment of diabetes, metabolic syndrome disease, preventing colitis and inflammation (Omidizadeh et al., 2014; Ramli et al., 2014) . Furthermore, the peel has been reported to have the ability to reduce cholesterol level, triglycerides, and low-density lipids (LDL) in hyperlipidemic mice (Hernawati et al.,2018) . Luo et al. (2014) found that red dragon fruit peel extract is toxic to cancer cells.
Preparation techniques are important for optimizing the benefits of a natural material. Azwanida (2015) , Ramli et al. (2014) , Garcia-Salas et al. (2010) reported that sample preparation and extraction techniques are important for maintaining compounds in a plant sample and determining the physiological properties of the extracted compounds. On the other hand, people are used to consuming the fruit in form of fresh fruit directly or juice. According to Phuong and Tuan (2016) dragon fruit juice provides additional value to the product and also increases its economic value. No studies have evaluated whether direct consumption or the juice of red dragon fruit has a significant effect if used as a pharmaceutical ingredient. In this study, we analyzed the effect of different preparation techniques of red dragon fruit peels and flesh on the viability of normal human fibroblasts.
MATERIALS AND METHOD Materials Plant material
The red dragon fruits used in this research were obtained from a local farmer in Bantul, Yogyakarta, Indonesia. The specimen of the plant was identified in the Laboratory of Plant Systematics, Faculty of Biology, Universitas Gadjah Mada, Yogyakarta by Abdul Razaq Chasani, S. Si., M. Si. Certificate number 01037/S.Yb/III/2017.
Chemicals and reagents
Ethanol (96%) was purchased from Merck (Germany). Dulbecco's Modified Eagle Medium, Fetal Bovine Serum, Penicillin-Streptomycin, 0.25% Trypsin-EDTA were purchased from Gibco (Canada). Ultrapure Thiazolyl blue was purchased from Bio Basic, Inc. (USA). Picric acid was purchased from Sigma-Aldrich, Inc. (USA).
Methods

Sample preparation
Red dragon fruits were first washed under running tap water and air-dried. Then, the fruits were peeled in order to separate the flesh from the peel. In this research, we used two preparation methods, i.e., maceration and non-maceration.
Preparation via maceration
This preparation method was based on optimization. In this preparation, both peel and flesh were used as samples. The peel and the flesh were separately ground using an electric blender prior to maceration in ethanol. The maceration processes for each sample used ethanol (96%) as the solvent (ratio 1:10) for 48 h at room temperature, then the extract was evaporated using a vacuum rotary evaporator. Meanwhile, some peel was dried at 50 0 C for 4 days using an electric oven. The dried peel was subsequently pulverized into powder before it was macerated in ethanol. The maceration processes for this sample also used ethanol (96%) as the solvent for 48 h at room temperature, then the filtrate was evaporated using a vacuum rotary evaporator. After ethanol was evaporated, the extracts of macerated samples (peel and flesh) were freeze-dried at -20 0 C for 14 days.
Preparation via non-maceration
The preparation via non-maceration method was based on optimization. In the nonmaceration preparation, only the flesh of the fruits was used. The flesh was first divided into three equal parts. The first part of flesh was minced and pressed using a juice extractor to produce filtrates and pomaces. The filtrates and pomaces of the fruit were later freeze-dried at -20 0 C for 14 days. The second part was blended using an electric blender prior to freeze-drying at -20 0 C for 14 days. The last part was first dried in an electric oven at 50 0 C for 9 days before it was freezedried at 20 0 C for 14 days.
Cell culture
Normal human fibroblasts were obtained from Laboratory of Dermatology and Venereology Faculty of Medicine, Public Health and Nursing Universitas Gadjah Mada,Yogyakarta, Indonesia. Cell culture method was according to Jung et al. (2014) with some modifications. Fibroblasts (5x10 3 cells/well) were cultured in a 96-well plate in DMEM plus 10% FBS and then incubated for 24 hours to obtain a monolayer cell culture. The fibroblast cultures then treated with various concentration of red dragon fruit samples (500; 250; 125; 62,5; 31,25; 15,125; 7 ,8125 µg/mL) then incubated for 24 hours in a CO 2 incubator at 37 0 C. The viability of fibroblasts was measured using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrozolium bromide (MTT) assay.
Cell viability test (MTT assay)
This test is based on the changing color of MTT to formazan MTT by mitochondria in living cells. The methods were according to Jung et al. (2014) with some modifications. After incubation for 24 hours, the MTT reagent (50 µl, 1 mg/ml in PBS) was added to each well and incubated for 4 hours. The supernatant was removed from the well, then added DMSO 200 µL/well. Absorbance was calculated using a microplate reader at 570 nm. The viability of the cells was measured by the following equation: 
Data Analysis
All experiments were performed in triplicate. The data were presented as a mean ± standard error. Statistical significance was set at p=0.05. The differences in cell viability between seven treatments were analyzed using one-way Anova and LSD tests. Data were analysed using SPSS Version 20.
RESULTS AND DISCUSSION
Maceration is a common process done on natural products. In this study, the maceration process used ethanol as a solvent in order to extract the most pharmacological active compounds. The proposed purpose of the non-maceration methods was to accommodate the use of red dragon fruit by the local community
The data showed the ethanolic extract of red dragon fruit peel, both dried and blended, were toxic to the cells in a concentration-dependent manner. The higher concentration of peel extract, the lower percentage of cell viability observed (Figure. 1) . Blended peel extract produced higher viability than dried peel extract. The highest viability was 69.42% and 51.5%, respectively in blended peel and dried peel. Luo et al., (2014) reported that the main content of red dragon fruit peel extract was βamyrin (15.87%), α-amyrin (13.9%), octacosane (12.2%), γ-sitosterol (9.35%), octadecane (6.27%), 1-tetraconasol (5.19%), stigmast-4-en-3-one (4.65%), and campesterol (4.16%). These compounds were reported for their cytotoxic properties on cancer cells, such as PC3 (human prostate cancer cell line) cells, Bcap-37 (human breast cancer cell line), and MGC 803 (human gastric cancer cell line). β-amyrin, γ-sitosterol, and stigmast-4-en-3-one inhibited the proliferation of those cancer cells. These three compounds may also play a role in reducing the viability of the normal fibroblast cells tested.
Figure 1. The viability of fibroblasts treated with ethanolic extract of (a) dried peel, and (b)
blended peel of red dragon fruit. Viability data were presented as mean (n=3)
In this study, both types of peel extract were macerated using ethanol, but in different sample preparation conditions, such as dried and fresh. The dried peel extract reduced cell viability more than the blended one. According to Azwanida (2015) , drying is a method to keep the condition of plant samples. In this study, the process of drying the sample used an electrical oven. We assumed that the composition of toxic compounds in the dried peel sample was higher than the blended one because the drying process keep the cytotoxic content in the peel.
In another study, Larsson et al. (1999) showed that the composition of phenolic compounds produced from the hydrolysis process varies greatly depending on the source of the plant and its pre-treatment conditions. In this study, the pre-treatment conditions by drying were thought to produce more toxic compounds which reduce the viability of normal fibroblast cells.
IC 50 values of dried peel extracts and blended peel extracts were 55.38±3.85 µg/mL and >500 µg/mL respectively (Table I) . The dried peel extract was much more toxic than blended peel extract. Research by Luo et al. (2014) found that red dragon fruit peel extracted by carbon dioxide supercritical method has cytotoxic properties on PC3 (human prostate cancer cell line) cells, a b
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Bcap-37 (human breast cancer cell line), and MGC 803 (human gastric cancer cell line) with IC 50 values ranging from 0.61-0.73 mg mL (610-730 µg/mL). Various preparation methods of the flesh part of the red dragon fruit showed a different effect on the viability of human normal fibroblasts. No concentration-dependent manner was observed in the cytotoxicity effect of the ethanolic extract of blended flesh (Figure 2a ). The lowest viability of cells occurred in the lowest concentration (7.8125 µg / mL). IC 50 value of this sample can't be determined because the viability value at various concentration didn't linear. Various preparation methods of the flesh part of the red dragon fruit showed a different effect on the viability of human normal fibroblasts. No concentration-dependent manner was observed in the cytotoxicity effect of the ethanolic extract of blended flesh (Figure 2a ). The lowest viability of cells occurred in the lowest concentration (7.8125 µg / mL). IC 50 value of this sample can't be determined because the viability value at various concentration didn't linear.
There was a tendency of decreasing viability in dried flesh treatment cells (Figure 2b) . At the highest concentration of extract (500 µg/mL), only 41.9% survived. There was an indication that the dried flesh was toxic to the cells.
Blended flesh of fresh red dragon fruit at various concentrations has no significant effect on cell viability (Figure. 2c) . Cell viability in all concentrations was more than 80%, even at 125µg/ mL the viability exceeded the control group (105%). Based on these results it can be concluded that blended flesh of red dragon fruit has the potential to increase cell viability. A similar trend was showed by the pomace of pressed flesh and filtrate of pressed flesh. All sample concentrations had no significant effect on fibroblast viability compared to controls without red dragon fruit treatment (Figure 3a and 3b) . Cell viability in all concentrations was above 70%. The pomace of pressed flesh at 125 µg/mL produced the highest cell viability (98%) and the filtrate of pressed flesh at 31.25 µg/mL cells showed the highest viability (96% ± 22%). Different preparation treatments of red dragon fruit flesh showed that the flesh had no toxic effect on the human normal fibroblasts. Hor et al. (2012) reported that methanolic extract of red dragon fruit flesh did not have acute or chronic toxicity to mice. No signs of damage to vital organs such as the liver, kidneys, and lungs were observed.This is consistent with the results in this study.
In this study, it is known that fruit peel tends to be toxic to the cells. The results indicated the potential of red dragon fruit peel to be used as an anti-cancer agent. In another study, … (Febrianti et al.,) 313 Nurmahani et al., (2012) obtained the potential of red dragon fruit peel extracts as an antibacterial agent against nine types of pathogenic bacteria tested. These results give valuable information about the promising application from the peel.
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The fruit flesh does not have a significant negative effect. Blended fruit flesh can produce higher cell viability than untreated controls. Preparation without maceration has a better effect on cell viability than the maceration one. These findings are the basis for utilizing red dragon fruit flesh in further research as a natural product to protect cells from environmental stress.
Overall, it was found that red dragon fruit peel and flesh prepared with various preparation methods affected the viability of human normal fibroblast. The preparation method affects the phytochemical content of the peel and flesh of the red dragon fruit. This finding will have implications for the physiological activities and functions of those parts.
CONCLUSION
This study concluded that various preparation techniques of red dragon fruit peels and flesh resulted in different effects on the viability of normal human fibroblasts. The dried and blended peel were toxic to the cells in a concentration-dependent manner. Different preparation treatments of red dragon fruit flesh showed that the flesh caused no toxic effect on the human normal fibroblasts in the concentrations tested. Therefore, it can be concluded that the flesh is relatively safer to normal cells than the peel extracts.
